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Introduction 


In 1967, a trial census was conducted in London, Ontario. On the 
questionnaire, the place of work was asked in order to test the feasibility 
of adding this question to the 1971 Census. At this time, no regular tables 
had been established for recording these data. A computer programme was 
prepared to calculate commuter migrations from one census tract to another 
and also to determine where various occupational groups were concentrated. 
On the basis of these data, a series of computer maps and one paper have 
already been prepared by the Geography Section. However, the former are 
limited since they do not show flow and have been used only to map a few 
themes (e.g. the percentage of an occupation working in each census tract). 
For these reasons, the present paper intends to explore various traditional 


cartographic methods and examine how they can describe the phenomenon. 
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Part One: Work Concentrations 


The first group of maps was concerned with where the concentrations 
of workers were and from where they commuted. 

Before showing the movements from census tract to census tract, it 
was desirable to have an idea of the relative importance of incommuting in each 
census tract. For this reason, a system of graded and shaded circles (combined) 
was used (Map 1). These respectively showed the number of people working in 
each census tract and the proportion of the labour force which consisted of 
incommuters. There was a wide range in the number of employees from CT to CT. 
Specifically, the numbers ranged from 17 in CT 39 to 5517 in CT 7. The majority 
of CT's employed less than 500 people. Because of this it was decided to have 
more circles below this figure than above. The overwhelming attraction of CT 7, 
the CBD, is perhaps not as evident in this map as it should be. This would 
seem to indicate that a more appropriate grading of circles could have been 
used. 

From the above map, the CT's of employment attraction could be deter- 
mined. Therefore a second map was drawn (Map 2) using the CT's in which 90% or 
more of the labour force consisted of incommuters. It was attempted to show, 
by means of lines, from which CT's these attractive CT's were gathering their 
labour forces. No scale was used; as long as a CT sent any commuters, a line 
was drawn from it to the attractive CT. However, even omitting CT 7, there were 
far too many criss-crossing lines to make this map readable. Another map was 
attempted using this same basic idea, but movements were limited to CT's sending 
more than 50 migrants to an attractive CT. This map was uninteresting because 
there were too few lines. Reducing this minimum figure to 20 again resulted in 


the other extreme, i.e., overcrowding. 
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Since it seemed that trying to map more than one attractive CT per 
map was not very feasible, a number of maps were then drawn which dealt with one 
attractive CT for each map. Only : few of these are included here; in particular, 
maps for the CBD (CT 7) and those for a peripheral work location (CT 41). The 
scale used for CT 7 (Map 3) could not be used for any of the other CT's since 
there were so many more commuters. Therefore, while the scale for CT 7 was in 
groups of 50 commuters, the scale for the other CT's started in groups of 25 
and increased in size with higher numbers of commuters. From these maps, it 
was evident that the attractive CT's, whether on the periphery (e.g. 41) or 
downtown (e.g. 7), gathered their labour force from all over the city. Census 
Tracts 1, 3, 4, 22, 32, 33, 36, and 37 were the most significant for the down- 
town census tracts. For CT iat, eee were still significant but, in addition, 
Census Tracts 28, 29, 30 and 31 were also important. The latter are noticeably 
close to the attractive CT. 

A couple of cumulative types of "desire line" maps were attempted. These 
maps (numbered 5 to 8) are probably more easily understood when studied than ex- 
plained in words. Briefly, this is what has been done: line has been drawn 
from a peripheral CT to CT 7. The width of the line is dependent upon the number 
of commuters. If the line passes through the centre of one or more CT's before 
reaching CT 7, the commuters from these CT's are added, increasing the width of 
the line. For instance, in Map 5, CT's 36 and 3 are in a straight line to CT 7. 
Census Tract 3 sends 308 so that in CT 3 the width of the line represents the 
sum of the two. The difference between Maps 5 and 6 is that a white bar on the 
latter indicates where a CT has been added. These cumulative maps were done in 
an effort to reduce the number of lines. Again, by comparing Maps 5 and 7, it 
is apparent that the scale used for CT 7 is not suitable for CT 41. Map 8 shows 


a more suitable scale for CT 4l. 
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In conclusion, generally speaking, maps involving more than one 
attractive CT became somewhat cluttered. The most successful maps dealt with one 


CT at a time. 
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Part Two: Place of Residence for Men and Women 
Working in the CBD 

A number of journey-to-work studies discuss the differences in commuting 
patterns between males and females. Therefore an attempt was made to show the 
distance that men and women travel to CT 7. 

The first map attempting to show this consisted of flow lines from the 
other CT's to CT 7. However, since the scale was in groups of 50, little difference 
was evident between the number of males and females, one colour being used for 
each sex. For this reason, the map has not been included here. Therefore another 
type of map was drawn to show the number of males and females working in CT 7. 

(See Map 9.) This time, vertical blocks were placed in each CT and the scale 
was in groups of 25. In this case, the differences in numbers were more evident. 
In addition, the numbers living as well as working in CT 7 could be mapped; this 
was impossible to do in the former flow map. Although black and white have been 
used in this case for reasons of publications, colours are interesting for this 
kind of map. 

A few conclusions about male-female residential distribution can be 
drawn from this map. There were more women than men living in CT's 7 and 8 and 
working in CT 7. In the peripheral cases, the numbers generally evened out or 
the number of males became predominant. Only in two cases were there significantly 


mcre women than men commuting from peripheral CT's to the CBD. 


soci ie wos = Sicha Pama; 
sane hac Sik a al es “te etn 
4 Tat wn oon ol | 

siaoe ss tam TS dine mk macy ais site rea ay ada (8 qe S02 
-eahlos S106 Mies crane St Henieeh wht Mae ast at AE 3a squint an 
cide hedge 2 Suede { TO nk gables th Hew in quiedT Gradewe 00s jmncribh 3 
ee eer ee ee ee ee apa 


. Be de pee ae ON Aeelanatin Sp eater At ole ss ot Yo 


+ 


ad <a> arcs ah Fasiaubiow: siams 


bon om 5, A AY VEE ed 

7: Sam karo Tans aad ais si ecliap asaras, .t Th wt pettrn 
aie ian te rtads sew wes cin halt Seeciecteng sass sige 20 wet on; 
A A 00. aC Nata mi glen Ame ett new wre 


Ga 


Part Three: Places of Work and Residence by Occupation 


Each map in this group shows the location of work and residence for each 
individual occupational group (by CT). Maps were attempted for several of the 
occupational groups but only two are shown here. The eight occupational categories 
are as follows: 

(1) Managers 

(2) Professional and Technical 
(3) Clerical 

(4) Sales 

(5) Service and Recreation 

(6) Transport and Communication 
(7) Primary Industry 

(8) Craftsmen and Labourers 

The maps included here are in black and white; others in colour are 
available at the Geography Section. 

Census tracts significant for concentrations of both residents and workers 
are evident from these maps. For instance, there was an obvious concentration 
of managers in CT 7, the CBD (Map 10). Besides this, there was no other signifi- 
cantly attractive CT. There was no correspondingly noticeable CT of residence 
although a number of peripheral CT's 22, 23, 27, and 36 were evidently important 
labour sheds. 

The professional and technical occupations also had a large number of 
employees working in CT 7 (Map 11). However, the concentration was far less 
significant than was the case for occupation 1. Proportionately the pattern of 


residence was not significantly different from that for occupation 1. 
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Part Four: Structure of the Labour Force by Place of Work 


The computer maps mentioned in the Introduction and the maps just 
discussed do not deal with the structure of employment in each census tract con- 
sidered as a place of work. In order to show the division of labour by CT, 
butterfly diagrams were designed (Map 12). The scheme allowed the number of 
employees in each occupational group to be shown on one map. The main purpose 
of drawing this map was to determine where there were concentrations of one or 
more occupations. In particular, there was interest in finding differences or 
Similarities among occupational types. Because of the concentration of workers 
in CT 7, the CBD, a separate scale was needed for this CT and this was shown in 
an insert. (For problems in the preparation of the map, see Appendix.) 

The managerial class showed a concentration only in the CBD. Several 
CT's directly to the east of the CBD had between 51 and 100 managers. The re- 
maining CT's each had 50 or fewer in the managerial class. It is interesting to 
note, however, that no CT was entirely without any representatives of this group. 

In comparison with other CT's, there was not such a significant 
concentration of people in "professional and technical occupations" in the CBD. 
There were other noticeable concentrations, e.g., in CT's 23, 21, 8 and 35. The 
former can be accounted for because of the University of Western Ontario within 
this CT and the latter three probably largely because of the presence of hospitals. 
Occupation 2 was also represented in every CT. 

There were more people in clerical occupations working in the CBD than 
for any other occupation. There were a number of smaller concentrations outside 
the CBD. 

Outside of the CBD, there were no significant concentrations of Sales 


Occupations. 
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There were a few noticeable concentrations of those in Service and 
Recreation Occupations. One of the most notable was in CT's 17 and 18 which 
is largely explained by the presence of DND. 

There were relatively few people in Transport and Communication 
Occupations. There were minor concentrations in the CBD and a couple of CT's just 
outside the CBD. 

Primary Industry was very poorly represented in London. The CBD had 
fewer than 100 in this class and none of the other CT's had more than 50. A 
large number of CT's had no workers in this group. 

There were quite a few concentrations of people in the Craftmen and 
Labourers group. These were in the CBD as well as in a number of CT's to the 
east and south. 

On the whole, the map was quite successful. The technique used is 
simple but time-consuming. The scale used was quite good although the diagrams 
did become somewhat crowded around the central CT's. This type of map could be 
quite interesting if done in colour. 

A fuller discussion of occupational concentrations and reasons for these 
would require a detailed list of establishments. 

This map allows one to attempt to classify census tracts according to 
their employment structure and to see where there are concentrations of occupa- 
tional groups, e.g.: 

No predominance of an occupational group: 5, 6, 19, 20, 21, 24, 25, 26, 27, 28, 33, 
34,38, 39 

Predominance of occupation 8: 2, 10, 11, 29, 37, 40 

Predominance of occupations 3 and 8: 1, 9, 12, 16, 30, 31, 41 

Predominance of occupations 2 and 5: 3, 21, 35 

Notocchpaci one) 2 264665501 Oe Os clea, 154 19S 21 624 25 2050 215 255-295 


34, 35, 38, 40. 
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Conclusion 


This has not been meant to be a detailed study of commuting patterns in 
London. It should be viewed as an attempt to test certain cartographic methods 
as applied to journey-to-work data at the census tract level. It however shows 


how cartographic methods can enlighten the phemonenon and help in the understanding 


of commuting. 
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APPENDIX 


The proper way to draw a butterfly diagram is to have the length of the 
radius proportional to the square root of the quantity, and not proportional 


to the quantity itself. (1) 


Therefore it was felt that this latter méthod should be tried for London. 
Square roots were then used to determine the size of the diagrams. How- 
ever, there were some problems involving the scale of the diagrams. For 
example, Census Tracts 8 and 24 (the former a significantly attractive 


CT and the latter not so) look like this using one scale: 


CT a2 


This size, considering only CT 8, is a good size for the scale of map 
being used. However, it seems to be far too small with regards to CT 24. 
This could, nevertheless, perhaps be accepted if CT 24 were the smallest 
CT of employment. Unfortunately, there are a number of peripheral CT's 
with labour forces as small as or smaller than CT 24. It is not feasible 
to increase the size when the attractive CT's are considered. The 
majority of these CT's are all concentrated to the east of the CBD. In- 
creasing the size would mean that there would be too much overlap of 
diagrams among census tracts. Therefore, this method did not seem useful 


in this case. 


(1) Bertin, Jacques, Sémiologie Graphique. Paris: Gauthier — Villars, 1961. 
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Another method was tried using the same basic principle. This time, 
however, the divisions of the first map were maintained (i.e., 1-50, 
51-100, 101-150, 151-200, and over 200), the difference being that 

the interest now was with the square root of the upper limit in each 


group. Therefore, Census Tracts 8 and 24 now looked like this: 
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This method, however, seemed to be a poor interpretation of the use of 

the square roots. Since using the square root of 50 was the smallest 
number possible, occupations with only 3 members took on too much sig- 
nificance in comparison with CT 8. In general, the significant difference 
eee Cis 8 and 24 — i.e. that the former is a far more important 


attractive CT — was not evident when this legend was used. 


Considering the problem of drawing the symbols using square roots, it has 
been found that, in this particular instance, the use of absolute numbers 


seemed to be a more satisfactory method. 
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